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ABSTRACT OF THE DISCLOSURE 



NEW ERYTHROMY CIN A COMPOUNDS » A PROCESS FOR THEIR MANUFACTURE 
AND THEIR USE IN THE CONTROL OF BACTERIA ABSTRACT 

N-Methyl erythromycin A derivatives which may have alkanoyl substituents 
in the 13, 14 2* and/or 3" positions, are made by reacting the methyl derivatives 
with ethylene carbonate and, if required, acylating the product with an appropriate 
carboxylic acid anhydride. The compounds have" activity against a wide range of 
bacteria. 
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wherein ^ stands for methyl, whereas ^ * 3 , R^ and R 5> which may have equal or 
different meanings, stand for hydrogen atoms, C^-alkanoyl groups or R 4 and R $ 
together form a> C=0 group, and exhibit antibacterial activity. 

It has been known that ammonia, primary and secondary amines may be 
reductively alkylated by means of aldehydes and ketones resp., yielding tertiary 
amines (Org. Reactions 4, 174-225, 1948; Org. Reactions 5, 301, 1949; J. Org. Chem. 
3V » 1673, 1972 ; Synthesis 55, 1974) . 

It has been known as well that the methylation of primary and secondary 
amines is mostly performed according to the Eschweil-Clark method, namely by the 
reaction of an amine with formaldehyde in the presence of formic acid (Ber. 38, 
880-882, 1905; J. Amer. Chem. Soc. 55, 4571-4587, 1933 ; The Acyclic Aliphatic 
Tertiary Amines, pp. 44-52, The Macmillan Company, New York 1965). 

It has further been known that Beckmann's rearrangement of erythromycin 
A oxime, followed by the reduction of the obtained product, yields a 15-membered 
semisynthetic antibiotic of the erythromycin series, i.e. ll-aza-10-deoxo-10-dihydro 
erythromycin A (German Of f enlegungsschrif t 30 12 533). 

It has also been known that the reaction of erythromycin A with ethylene 
carbonate yields an 11.12-cyclic carbonate of erythromycin A, which is one of those 
rare erythromycin derivatives that exhibit an improved antibacterial activity if 
compared with the starting antibiotic (U.S. Patent 3,417,077; Rocz. Chem. 46, 
2212-2217, 1972) . 

It has now been found that N-methyl-ll-aza-10-deoxo-10-dihydro erythro- 
mycin A of the above-defined formula (1), wherein ^ stands for methyl, whereas 
K 2 > V R 4 311(1 * 5 are hydrogen atoms, may be obtained by the reaction of ll-aza-10- 
deoxo-10-dihydro erythromycin A of the formula (1), wherein ^ , R 2 , R 3 , R 4 and R 5 
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are identical and stand for hydrogen atoms, with formaldehyde in the presence of 
formic acid. 



mycin A is most suitably performed with a 1-3 molar excess of formaldehyde and 
formic acid in an appropriate solvent, preferably in a halogenated hydrocarbon, 
e.g. chloroform or carbon tetrachloride. The reaction is complete in 2 to 8 hours 
while refluxing. The reaction product is isolated in a conventional manner, most 
suitably by cooling to ambient temperature, addition of water, adjusting the pH 
value to about 5.0 by means of 2 N BC1, separation of the solvent and extraction 
of the aqueous layer with the same solvent , subsequently to the adjustment of the 
pH value to about 7.5 by means of 20% w./w. NaOH. The combined organic extracts 
are dried over K 2 C0 3 and evaporated under reduced pressure, yielding a chromato- 
graphically pure N-methyl-ll-aza-10-deoxo-10-dihydroerythromycin A (elution with 
dimethylformamlde:methanol = 3:1). 

It has also been established that the optional reaction of the above 
obtained N-methyl-ll-aza-10-deoxo-10-dihydro erythromycin A with a 1-6 molar excess 
of ethylene carbonate in the presence of an alkali, e.g. K 2 C0 3 , in an appropriate 
inert organic solvent, e.g. benzene or ethyl acetate, at a temperature of about 60° 
to 80°C during 1 to 8 hours yield a 13,14-cyclic carbonate of N-methyl-ll-aza-10- 
deoxo-10-dihydro erythromycin A. The product may be isolated in a conventional 
manner, most suitably by washing the organic solution with water and drying over 
CaCl 2 . 

The optional reaction of N-methyl-ll-aza-10-deoxo-10-dihydro erythromycin 
A and its 13,14-cyclic carbonates with carboxylic acid anhydrides of the formula 



The present inventive methylation of ll-aza-10-deoxo-10-dihydro erythro- 
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R 6 - 0 - R y (2) 
wherein R 6 and R ? correspond to the meanings of R 2 and R 3 resp. or R 4 and R 5 resp., 
with the provision that they stand for alkanoyl groups, yields the corres- 

ponding acyl derivatives of the formula (1), wherein R^ stands for a methyl group, 
R 2 for a C 1 -C 3 alkanoyl group, R 3 for a hydrogen atom or a C^C^ alkanoyl group, 
R 4 for a hydrogen atom, a Cj-Cj alkanoyl group, or R 4 and R 5 together form a 

>C=0 group, whereas R 5 stands for a hydrogen atom or together with R^ stands for 
a > C=0 group. The reaction is carried out in pyridine at a temperature of 
about ambient temperature to about 80°C. When heating, a N 2 atmosphere should be 
applied. The resulting product is isolated by conventional extraction methods 
(J. Med. Chem. 15, 631, 1972) . 

The new compounds were tested in vitro on a series of test microorganisms. 
The results are shown in Tables 1 and 2 as Minimum Inhibitory Concentrations (MIC) 
in comparison with the starting ll-aza~10-deoxo-10-dihydro erythromycin A. The 
antibacterial activity of the novel compounds substantially corresponds to that 
of the control substance, yet N-methyl-ll-aza-10-deoxo-10-dihydro erythromycin A 
and its derivatives exhibit a superior effect on some tested microorganisms with 
respect to the starting ll-aza-10-deoxo-10-dihydroerythroroycin A. 



- h - 



1191843 



Test strains 



TABLE 1 

Minimum Inhibitory Concentrations (MIC) 

Results expressed in mcg/ml 



Standard 12 3 5 6 + 



Streptococcus faecalis 
ATCC 8043 


0,05 


0.01 


0.1 


0,5 


0.05 


0.1 


Staphylococcus epidermidis 
ATCC 12228 


0.5 


0.5 


0.5 


2.5 


0.05 


0.1 


Staphylococcus aureus 
ATCC 6538-P 


0.5 


0.5. 


0,5 


0.5 


0.1 


0.5 


Micrococcus flavus 
ATCC 10240 


0.05 


0.01 


0.5 


0.1 


0.05 


0.5 


Sarcina lutea 
ATCC 9341 


0.05 


0.05 


oa 


0,1 


0.05 


0.05 


Bacillus cereus var. 
mycoides ATCC 11778 


0.5 


0.5 


0.5 


0.5 


0.5 


0.5 


Bacillus subtilis 
ATCC 6633 


0.5 


0.1 


0.1 


2.5 


0.5 


0.1 



Standard: ll-aza-10-deoxo-lO-dihydro erythromycin A 

1 = N-methyl-ll-aza-10-deoxo-10-dihydro erythromycin A 

2 « a'-acetyl-N-methyl-ll-aza-lO-deoxo-lO-dihydro erythromycin A 

3 - 2 , ,4 ll -diacetyl-N-methyl-ll-aza-10-deoxo--10-dihydro erythromycin A 

5 « 2 f -propionyl-N-raethyl~ll-aza-10-deoxo-10-dihydro erythromycin A 

6 - 2 f ,4 n -dipropionyl-N-raethyl-ll-aza-10-deoxo-10-.dihydro erythromycin A 

The Arabic figures correspond to the notation of the Examples. 
[The compound of Example 4 did not exhibit any satisfactory activity in the 
above test J 
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Test Strains 



TABLE 2 

Minimum Inhibitory Concentrations (MIC) 

Results expressed in mcg/ml 



8 9 10 11 + 



Streptococcus faeealis 
ATCC 8043 

Staphylococcus epidermidis 

ATCC 12228 0 .5 0.5 2.5 0.5 



0.05 0.05 0.5 0.1 0.1 

2.5 

Staphylococcus aureus 

ATCC 6538-P 0.1 0.1 2.5 0.5 2.5 

Micrococcus flavus 

10 ATCC 10240 0.1 0.1 1.0 0.5 0.5 

Sarcina lutea 

ATCC "41 0.1 0.05 0.1 0.05 0.05 

Bacillus cereus var. 

mycoides ATCC U778 0 .1 0.1 2.5 0.5 1.0 



Bacillus subtilis 
ATCC 6633 



OA 0.1 2.5 1.0 1.0 



7 = N-methyl-ll-aza-10-deoxo-10-dihydro erythromycin A 13,14-cyclic carbonate 

8 = 2 f -acetyl-N-methyl-ll-aza-10-deoxo-10-dihydro erythromycin A 13,14-cyclic 

carbonate 

9 « 2 , ,4 f, -diacetyl-N-methyl-ll-aza-10-deoxo-10-dihydro erythromycin A 13,14- 

cyclic carbonate 

20 10 « 2 f -propionyl-N-methyl-ll-aza-10-deoxo-10-dihydro erythromycin A 13,14-cyclic 
carbonate 

11 » 2', 4"-dipropinnyl-N-methyl-ll-aza-10-deoxo-l0-dihydro erythromycin A 13,14- 
cyclic carbonate 

The Arabic figures correspond to the notation of the Examples. 
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The invention is illustrated but in no way limited by the following Examples. 
Example 1 

N-methyl-ll-aza-lO-deoxo-lO-dihydro erythromycin A 

To a solution of 0.54 g (0.000722 mole) of ll-aza-10-deoxo-10-dihydro 
erythromycin A in 20 ml of CHC1 3 there were added, while stirring, 0.0589 ml 
(0.000741 mole) of formaldehyde (approx. 35% w./w.) and 0.0283 g (0.000735 mole) 
of formic acid (approx. 98 to 100% w./w.). The reaction mixture was stirred for 
8 hours while heating under reflux, then cooled to ambient temperature, whereupon 
there were added 15 ml of water (pH 5.8). The pH of the reaction mixture was ad- 
justed to 5.0 by means of 2 N HC1, whereupon the chloroform layer was separated. 
To the aqueous part there were added 15 ml of CHC1 3 , the pH of the reaction 
suspension was adjusted to 7.5 by means of 20% w./w. of NaOH, the layers were 
separated and subsequently the aqueous layer was extracted three times with 15 ml 
of CHC1 3 . The combined chloroform extracts having a pH of 7.5 were dried over 
K 2 C0 3 and eva P° rat ed under reduced pressure, yielding 0.45 g (82.4 %) of N-methyl- 
U-aza-10-deoxo-10-dihydro erythromycin A, m.p. 113-115°C. 

H D° = " 37 '° W % in CHC1 3 > 
M + = 748 

Example 2 

2 t -acetyl-N-methyl-ll-aza-10-deoxo~10~dihydro erythromycin A 

To a solution of 1.5 g (0.002 mole) of N-methyl-ll-aza-10-deoxo-10-dihydro 
erythromycin A in 40 ml of pyridine there were added 5 ml (0.053 mole) of acet an- 
hydride and it was kept for 90 minutes at ambient temperature. The reaction was 

3 

stopped by the addition of approx. 50 cm of ice and 30 ml of CHC1-, whereupon the 
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P H of the reaction mixture was adjusted to 8.3 by means of 20 % w./w. NaOH. The 
chloroform layer was separated and the aqueous layer was twice re-extracted with 
30 ml of CHC1 3 . The combined chloroform extracts were washed with water (2 x 50ml), 
the chloroform was dried over K.,C0 3 and subsequently evaporated under reduced 
pressure, yielding 1.5 g (94.6%) of the crude 2 '-acetyl-N-methyl-ll-aza-lO-deoxo- 
lO-dihydro erythromycin A, m.p. 110-113°C. Prior to the analysis the product was 
purified on a silica gel column, system chlorofora:methanol =9:1. The chromato- 
graphically pure product (chloroform methanol 7:3) exhibited the following physical 
constants: 
10 M.p. = H8-124°C 

IR(CHC1 3 ): 1745 cm" 1 (Chester), 1730 cm" 1 (C=0 lactone) and 1240 cm" 1 
(-C-0- acetate) 

h NMR (CDC1 3 ): 3.33 (3H)s, 2.26 (3H)s, 2.25 i6H)s, 1.99 (3H)s ppm. 
Example 3 

2' ^"-d iacetyl-N-methyl-ll-aza-lO-deoxo-lO-dihydro erythromycin A 

To a solution of 1.5 g (0.002 mole) of N-methyl-ll-aza-lO-deoxo-lO-dihydro 
erythromycin A in 40 ml of pyridine there were added 10 ml (0.106 mole) of acetan- 
hydride, whereupon it was kept for 7 days at room temperature. The reaction was 
stopped by the addition of approx. 50 cm 3 of ice, whereupon the product was isolated 
as indicated in Example 2. The crude 2', 4»-diacetate (1.52 g, 89.9%) was dissolved 
while heating in n-hexane, the insoluble matter was filtered off and the filtrate 
was left to crystallize in an ice-bath. There was obtained analytically pure 
diacetate, m.p. 98-102°C. 

IR(CHC1 3 ): 1745 cm" 1 (Chester), 1730 cm" 1 (C=0 lactone) and 1240 cm" 1 
(-C-0- acetate) 



20 
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X H NMR (CDC1 3 ): 3,26 C3H)s, 2.23 (6H)s, 2.10 (3H)s, 2.06 (3H)s, 1,98 (3H)s ppm. 
Example 4 

2 1 ,4 w ~13"triacetyl-N-methyl-U-aza-10-deoxo-10-dihydro erythromycin A 

To a solution of 1.5 g (0.002 mole) of N-methyl-ll-aza-10-deoxo-10- 
dihydro erythromycin A in 20 ml of pyridine there were added 10 ml (0.106 mole) 
of acetanhydride and it was stirred in a N 2 -stream for 36 hours while heating at 
60° to 80°C. The reaction was stopped by the addition of approx. 100 cm 3 of ice 
and the product was isolated by the extraction with chloroform (4 x 30 ml) at a 
pH of 8.5. The combined chloroform extracts were washed with a 5 % w./w. NaHC0 3 
10 solution (2 x 50 ml) and dried over K 2 C0 r Subsequently to the evaporation of 
chloroform the residual precipitate was dried with benzene, whereupon it was 
purified by chromatography on a silica gel column, system chloroform methanol - 
9.1. There were obtained 0.89 g (51 %) of analytically pure triacetate. 
M.p. « 126-130°C 

IR(CHC1 3 ): 1738 cm"" 1 (C=0 ester, lactone), 1245 cnT 1 (-C-0 acetate) 

h NMR (CDC1 3 ): 3.28 (3H)s, 2.29 (6H)s, 2.13 (3H)s, 2.20 (3H)s, 2.03 (3H)s. 

Example 5 

2 < ~propionyl-N-methyl-ll-aza-10-deoxo-10>-dihydro erythromycin A 

To a solution of 0.7 g (0.00094 mole) of N-methyl-ll-aza-10-deoxo-10- 
20 dihydro erythromycin A in 20 ml of pyridine there were added 6 ral (0.046 mole) of 
propionic acid anhydride and it was kept for 1 hour at ambient temperature. The 
reaction was stopped by the addition of ice and the product was isolated by the 
extraction with chloroform at pH of 8.6 as indicated in Example 2. The crude 2'- 
monopropionate (0.73 g; 97.3%) was suspended in ether, the insoluble precipitate 
was filtered off and repeatedly dissolved in 40 ml of CH 2 C1 2 , the dichloromethane 
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solution was concentrated by evaporation under reduced pressure to one third of 
its volume, which result in the crystallization of the analytically pure 2 f - 
propionyl-N-methyl-ll-aza-10-deoxo-10-dihydro erythromycin A, 
M.p. =» 164-166°C 

IR(CHC1 3 ): 1730 cm" 1 (00 ester and lactone), 1180 cm"" 1 (-C-0- propionate). 
Example 6 

2 1 , 4 ,, ~dip ropionyl-N^ethyl-U-aza-10-deoxo-10~dihydro erythromycin A 

To a solution of 0.7 g (0.00094 mole) of N-methyl-ll-aza-10-deoxo-10- 
dihydro erythromycin A in 20 ml pyridine there were added 20 ml of propionic acid 
anhydride (0.155 mole) and it was kept for 7 days at ambient temperature. The 
reaction was stopped by the addition of ice and the product was isolated as 
indicated in Example 2. Yield: 0.72 g (89.4 %) . The chromatography on a silica 
gel column, system chloroform rmethanol - 7.3, yielded an analytically pure product, 
m.p, 80-83°C, 
Example 7 

N~methyl -ll-aza-10-deoxo-10-dihydro erythromycin A 13,14-cyclic carbonate 

To a solution of 1.5 g (0.002 mole) of N-methyl-ll-aza-10-deoxo-10- 
dihydro erythromycin A in 30 ml of dry benzene there were added, while stirring, 
1 g (0.007 mole) of K 2 C0 3 and 1 g (0.011 mole) of ethylene carbonate. The reaction 
mixture was stirred, while heating under reflux, for 3 hours, cooled to ambient 
temperature, the benzene solution was washed with water (3 x 30 ml) and dried over 
CaCl 2 . The evaporation of benzene yielded 1.37 g (88.38 %) of crude N-methyl~ll- 
aza-10-deoxo-10-dihydro erythromycin A 13,14-cyclic carbonate, which was, prior 
to the analysis, purified by chromatography on a silica gel column, system 
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chlorof orm:methanol ■ 7;3. 
M.p. = 115-119°C 
&0 1° a -31° (1 % w./w, solution in CHC1 3 ) 

IR(CHC1 3 ): 1805 cm" 1 (C=0 carbonate) and 1740 cm" 1 (C=0 lactone). 
Example 8 

2 ! -acetyl-N-methyl-ll-aza-10-deoxo-10-dihydro erythromycin A 13,14-cyclic 
carbonate 

To a solution of 1 g (0.0013 mole) of N-methyl-ll-aza-10-deoxo-10-dihydro 
erythromycin A 13,14-cyclic carbonate in 20 ml of pyridine there were added 5 ml 
10 (0,053 mole) of acetanhydride and it was kept for 45 minutes at ambient tempera- 
ture. The reaction was stopped by the addition of ice and the product was isolated 
by the extraction with chloroform at a pH of 8.8 as indicated in Example 2. The 
chloroform was evaporated and the resinous residue was dissolved in a small amount 
of ether and filtered. The addition of n-hexane and cooling on an ice-bath 
resulted in the crystallization of 2 ! -monoacetate. Yield: 0.64 g (60,7 %) . 
M.p. « 153-158°C 

IR(CHC1 3 ): 1805 cm" 1 (CO carbonate), 1740 cm" 1 (C«0 ester, lactone), 

1240 cm" 1 (-C-0- acetate) 
*H NMR(CDC1 3 ): 3.3 (3H)s, 2.28 (6H)s, 2,21 (3H)s and 2.05 (3H)s ppm. 
20 Example 9 

2 t ,4' t -diacetyl-N-methyl-ll-aza-10-deoxo-10»dihydro erythromycin A 13,14-cyclic 
carbonate 

To a solution of 0.7 g (0.0009 mole) of N-methyl-U~aza-10-deoxo-10- 
dihydro erythromycin A 13,14-cyclic carbonate in 20 ml of pyridine there were 
added 5 ml (0.053 mole) of acetanhydride and it was kept for 72 hours at ambient 
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temperature. The reaction was stopped by the addition of ice and the product was 
isolated by the extraction with chloroform at pH 8. A as indicated in Example 2. 
After the evaporation of the solvent and the drying of the obtained product with 
benzene, the resinous residue was suspended in 10 ml of ether while cooling and 
stirring. The insoluble 2 1 ,4"-diacetate was filtered and repeatedly washed with 
cold ether. Yield: 0.4 g (51.7 %) . 
M.p. = 150-154°C 

h NMR(CDC1 3 ): 3.31 (3H)s, 2.3 (6H)s, 2.2 (3H)s, 2.1 (3H)s and 2. OA (3H)s ppm. 
Example 10 

10 2 f -propionyl-N-methyl-ll-aza-10-deoxo-10~dihydro erythromycin A 13,14-cyclic 
carbonate 

To a solution of 0.7 g (0.0009 mole) of N-raethyl-ll-aza-10-deoxo-10- 
dihydro erythromycin A 13,14-cyclic carbonate in 20 ml of pyridine there were 
added 10 ml (0.078 mole) of propionic acid anhydride and kept for 1 hour at 
ambient temperature. The crude 2 '-monopropionate was isolated as indicated in 
Example 2. The chloroform was evaporated and the oily residue was purified by 
crystallization from ether with n-hexane. Yield: 0.44 g (58.6 %) . 
M.p. « 152-154°C 

IR(CIIC1 ): 1805 cm" 1 (00 carbonate), 1740 cm" 1 (C=0 ester, lactone) 
20 and 1180 cm (-C-0- propionate). 

Example 11 

2 f > 4 tf -dipropionyl-N--methyl-"ll"aza-10-deoxo-10"dihydro erythromycin A 13,14-cyclic 
carbonate 

To a solution of 0.75 g (0.00097 mole) of N-methyl-ll-aza-10-deoxo-10- 
dihydro erythromycin A 13,14-cyclic carbonate in 20 ml of pyridine there were 

- 12 - 
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added 20 ml (0.155 mole) of propionic acid anhydride and it was kept for 72 hours 

at ambient temperature. The reaction was stopped by the addition of ice and the 

product was isolated as indicated in Example 2. The chloroform was evaporated 

and the residual product was suspended while cooling in dry ether and filtered 

(benzene :chloroform:methanol « 40:55:5, NH^ atmosphere), yielding chromato- 

graphically pure 2 ' , V'-dipropionate, m,p. 207-208°C. Yield: 0.54 g (62.9 %). 

IR(CHC1 3 ): 1805 cm"* 1 (00 carbonate), 1740 cm"" 1 (00 ester, lactone) and 
1180 cm"" 1 (propionate). 



10 



20 



- 13 - 



1131843 



THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE PROPERTY OR PRIVILEGE 
IS CLAIMED ARE DEFINED AS FOLLOWS: 

1- A process of manufacture of erythromycin A compounds of the general formula 




wherein ^ stands for methyl, whereas R 2 , R 3 , R^ and R^ which may have 
equal or different meanings, stand for hydrogen atoms, C^-C^-alkanoyl groups 
or R^ and R $ together form a ^ C=*0 group, which comprises: 

a) reacting ll-aza-10-deoxo-10-di hydro erythromycin A of the above formula 
(1), wherein R 2 , R 3> R^ and R § are identical and stand for hydrogen 
atoms, with formaldehyde and formic acid, 

b) if required, reacting the obtained product of the formula (1), wherein 1 
stands for methyl and R 2 , R 3> R^ and R $ all stand for hydrogen atoms, with 
ethylene carbonate, and 

c) if required, subjecting the products, obtained in steps a) and b) , to 
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acylation with carboxylic acid anhydrides ofthe formula 

R 6 - 0 - R 7 (2) 

wherein R fi and correspond to the meanings of R 2 and R 3 
respectively or R^ and R $ respectively, with the provision that they 
stand for C^-C^-alkanoyl groups and recovering the required compound of 
formula 1. 

2. A compound of the formula (1) 




(1) 



H3CO ^CH 3 



wherein R 1 stands for methyl, whereas R^ R^ , R^ and Rj, which may 
have equal or different meanings, stand for hydrogen atoms, 
C^-C^-alkanoyl groups or R^ and R^ together form a ^C<=0 group, 
when prepared by the process of claim 1 or an obvious chemical equivalent. 
3. A, process as claimed in claim 1, wherein the step a) is carried out 
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with a 1-3 molar excess of formaldehyde and formic acid i-n an inert organic 
solvent. 

4. A process as claimed in claim 1, wherein the step a) is carried out 
at about reflux temperature. 

5. A process as claimed in claim 3, wherein the solvent is chloroform 
or carbon tetrachloride. 

6. A process as claimed in claim 1, wherein the step b) is performed 
with a 1-6 molar excess of ethylene carbonate in the presence of an alkali 
and of an inert organic solvent. 

7. A process as claimed in claim 1, wherein the step b) is performed at 
a temperature of about 60° to 80°C. 

8. A process as claimed in claim 6, wherein the solvent is benezene or 
ethyl acetate. 

9. A process as claimed in claim 6, wherein the alkali is K CO 

2 3 " 

10. A process as claimed in claim 1, wherein the step c) is performed 
at a temperature of about ambient temperature to about 80°C. 

11. A process as claimed in claim 1, wherein the step c) is carried out 
in pyridine. 

12. A process for the preparation of the compound N-inethyl-ll-aza-10- 
deoxo-10-dihydro erythromycin A which comprises reacting ll-aza-10-deoxo- 
10-dihydro erythromycin A with formaldehyde and formic acid in molar excess, 
in chloroform solvent under reflux and recovering the required compound. 

13. N-methyl-ll-aza-lO-deoxo-lO-dihydro erythromycin A when prepared by 
the process of claim 12 or an obvious chemical equivalent. 

14. A process for the preparation of the compound N-methyl-ll-aza-10- 
deoxo-10-dihydro erythromycin A 13,14-cyclic carbonate which comprises the 
process of claim 12 wherein product N-methyl-ll-aza-lO-deoxo-lO-dihydro 
erythromycin A in benezene is reacted with a molar excess of ethylene 
carbonate in the presence of K 2 C0 3 under reflux and recovering the 
required compound. 

15. N-methyl-ll-aza-10-deoxo-10-dihydro erythromycin A 13,14-cyclic 
carbonate when prepared by the process of claim 14 or an obvious chemical 
equivalent. 

\ ' * 

! 

i 



